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(54) [89J©*IM S>73 / y)l-t]s±j >R2*# 
(57) [S»] 

CSS] <Wt*ttTt:l3V^-H»(fcH*i:«*J:<R 

arc*, &mxtzwxtt%fflMi:¥t*te&bi: 

[ft 13 

R 1 R 2 




t^S^XtiTv-^SSr^L ; R<\ R«, IP, 2sWWi 
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[it *m 1 ] Tieo-JS^ : 
Mill] 



R 1 R* 




fc#3l/SC?X«7:^l*£*L ; R\ R 6 . IP, RWi 
[IfM 2 ] R 3 &tfR 4 tf-tfi-efiSfci Xtt 

c,. 6 r;^/^;w^-;ua-CJ)0. R 5 . R<\ R 7 . &tfR 8 
[If 3 3 tS^JS 1 Xfi 2 KB«0Hfcatt£*tr- 
lit 2 3 

R 11 R 12 




R" &1/R 12 (i5v^c^LT7x-^±co 
-eix-fiiAitCTK^M^Xlir^S^St ; R 15 . R 

iffiwasi -iMkasisofflj&iws-cjiioT, (i) h 

*E 1 X«2(=iB»^^!tS!)S— KjbS*tRJE5$^l) 
IS ; &V(2) ±lfilg(l) tcfcV^T±)S-ri>fB*^4 

[0001] 
[0002] 



[ ®%&>im 3 -MttMm (NO) ItmHiMT^fc y Vij 
l/0*4£l:j&«5lfcj&»jcS*l-C&fc (Sft-ffc^. 1994£ 
KfltfHMfrC** N0 2 - ^ NO3- £aS5£t&|SSgfl<fc;fr 

[0003] Mm. HO y V1])V*isVvmc Uc t 

% tzm.? imimm-t zivzm&miuir, r.m. , 

etal., Nature. 327, pp. 524-526, 1987) . ^v-^s 
* t' y (0 2 Hb) jiP'K'ftS ft-T ± t h metHb <0©IDW< 
9 Yfr^Wi&rh-ffiz (Kelm, M. , etal., Circ. Res. 

66, pp. 1561-1575, 1990). W&*W®,zmjkLX<®. 

ik£*u> fc £ fcc*#i!»m$£-e^-rs;^(shibuki . 

K. , Neurosci. Res. 9.PP.69-76, 1990: Malinski, T. , 

Nature, 356, pp.676-678, 1992). &Xf 
j£(Green, L.C., etal., Anal. Biochem., 126, pp.13 
1-138, 1992)^fc'*WW^r^Tfti:LT»f>nTV^ 

(Jgftfc LTs Fffl rftffE^A>A>OTrD- 
f-12, NO j . pp.42-52. 3.N0«g£. &$ffitim, 
^^Uh'i-tt^ff ; Archer. S. . FASEB J., 7. pp. 
349-360, 1993). 

[ 0 0 0 4 3 /'J -xSJESHi. ViDVifi 

m&hx&ch no 2 - ti«i/7y^A«Mfc6*k 

(Stainton, H.P. , Anal. Chen., 46, p. 1616, 1974: Gr 
een, L.C., etal., Anal. Biochem.. 126, pp. 131-13 
8, 1982) h'7i/*y(Sawicki, C.R. and Scaringell 
i, F.P., Microchem. J., 16, pp.657-672, 1971) X' NO 

3 - *• no,- i,zwtLxm%.x'%hz\tfrh, -KMua 
mmmmnmx'* h t ft® i> t> h . 
[00053 rv-xms£tfmsz no 2 - ^maji-* 

^'TSy^7^L'y(2,3-diami nonaphthal ene) htl 

tv^^„ ^<7)it®i«. Kix^fpTT- no 2 - timixm 
mtmmx-h h±7*vvvv tv->u < -ft^s : 1- 

(H)-naphtho(2,3-d)triazole) ZBfcth (Wiersma.J. 
H., Anal. Lett., 3, pp.123-132, 1970) . 2,3-^7 5 

y-^7^i^yt No 2 -<oRjc^mcov%-ctii¥*H(c«iW 

§itTfc»3. SJS« pH=2 tlTT'fti,a<itffL. Sfi 
Tt'(i^5^SST-^T-tl)(Wiersiiia, J.H., Anal. Le 
tt., 3, pp.123-132, 1970; Sawicki, C.R., Anal. Let 
t., 4, PP.761-775. 1971). £s$.Uzimmt P 
H=10UlhT'gt$6$J:<^3t^l6-ri.(Dainiani, P. and 
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Burini.G., Talanta, 8, pp.649-652, 1986). 

[0 0 06] ZC02,3-iSTz.Si-7?lsy&m^Z>~&i 

imtfh&iMisko, T.P., Anal. Biochei. 214. pp. 11- 

i6, 1993) . zwm£^m&a*mitZ£a 

hh (felttCOWt. ISltfc LX DOJIN News, No. 74, 
Information • NOOSilSiJigg : 2,3-Oiaminonaphthalen 

e, mt&kmuemmfffi* 1995) . l^l*** 
-mttM.mmx'ii%<*coffimx'$>z no 2 - * 

izitKxmmmijmx'h*) , 2,3-^72/77 

[0007] *%h^{±. ^SWfcttT-C- BftS$£ 
Tit. 2,y- : J7$Si-y?l'>X&Z(DmmmztfLX 

flaatejBifcjyte* hzt ttz mum-is 

[0 0 08] ItpLKtifib* 2,3-> f 7$/77*l'y£ 

m^hmvymx'it. mt<r>^nza^x 370-390 
nj^<r)m&%nmmm®.9t-f&<mtf$>&<7)x\ m 

fcUfc^SiaiHfcfcofc. 2, 3-^75/7 7? 

wva^^-ja-f zitm?) v y 7V-;wt^i^^ 

Jt. 2,3-^7S7^7^L-y@f4v(i#|i6^^ 

J; a izn* cryft&mfemZtia t LXliffifr 
X'lZZ^t^offlmith^t:. 
[0009] 

< as?* . nmimzmiK$mmiitz5-t&it& 



[0010] 

h 'J 7Y-/Wfc£ft£-5-;l*£ k £mvtf*Lfc. 

^ h y r 495 nm wg.<rym.&<nwmt 

azx 0515 rafi*oav4ees:a'***>Ts affl^* 

*ais&*s c t lz£ y , ffiSfcifflMrt^BtffcgSSg 

zmz lx %$&titz{><?yx'fo h . 

[0011] ?%b*>*m&. TiBO^(I): 
[€3 3 



R 1 R* 




(*k R i a^R 2 ti'?-a^n7x-;ps±oi^t^ 

fc^WRR^XttTS/^SSL ; R 5 . R<\ R 7 . RtWii 
R 4 *^^^iTjlitC*^M^XliC, . 6 T)V*)Vt])\>ifi- 

[0012] *^Hflco$ t>{cSijO®«tiMf . 

Tie^iC(II): 
C-fb4] 

R" R 1Z 




C*4"x R u at^R 12 li2^c|S£LT7x-/HS±<7) 
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Tfcsgii^. c,.„ r/i^i-s. xttwmi<nmw& 
rviv^)vm:^f) •cmti&mztik-tfiK x&r" 
Rift 1 2 ity^-^m±<7)mmLtiimizmm-h75. 
smRV-hnmnm^bitZvii ;r 13 ayn 14 a 
ztiztxmnzjmwLTx&y ^/vm^v ; r 15 . r 
16 . r 17 . &yu 18 itzti?tmiLiz*mmi: c,. 6 

JiUf. R 13 #*ft^ft&4£*3gM7X«:C 
1 - 6 r;^;^;P*-;i'ST-* , 3 ; R 15 . R 16 ^ R 17 . 

&w 8 tf*ti*tus*& £ km^ximmm? ra & 

[0013]$ £> tc*«B^gi|tf5j||Kt: i r) > -gt-fkS 

i«o»aaT*it. (i) jjafi(i) -c^sits^ 

ft*-«fcS*i:RJlSS-li:*HI:&l^ (2) JJEIH 
[00 14] 

[«w<osafc^»»] jjbhw(i) fcisvvt, rirv 

w&m 2 i)mzmw&<7)7$.smx'hh 

BJ&97 'J LTtQ . 6 7)V*tvm ( 7 
izWR L&v C, 7;l^/l/«titt&X&7>8 

tert- 7*A>&&i!&mmZk& 

[0015] ^RmHi^ix^tmtiZTiimm^xiir 
is>mz7jkt. T^/mtixte. mm, ^waiv 

m s ^ I < (i77 ^-/k^tf-zl^S: h'or 'J -yl^/W 
i'OC, . 6 7 >V* )\,X-)Vmc t'&m^k z t 

£> I) i fc £ L < , R 3 a^fc/kaSFPC* S 
A\ X&££7*f^gT'&&:it£#ftfc:$?4U\ 

[oo 1 6] r 5 , r 6 , r 7 % Rmm^ti^fmj^zTm 

in**, **«TO&*;ii:jWff*U*. ff\ rb, r? s 



&#r 8 ^'-eit-f wsiitojcsfs^xtis*]!^ x-h h z 
tmtL<. R*RWi)mz7iimm?x'&hf)\ xa 
auaassfiTOb *) . wRmHmzfcmm.^x'hhz 

r 6 . Mt^tR 7 rxm ^mmmm t § *isr t ^*>\ 

[00 1 7] ±iB«0^(II){3t>V>T. R u {42 

i,-N=N-NR'9-a$-^-r. cr-c\ r 19 tdbWR*^. mm 
fc. r 11 Rm iz &y x-jmtvfmitzomizwM 

^&7$smRlf~hnm<OM?>--&hit$:tjkL. R 11 X 

aSr^-T. R»> XtiR 12 *^-tr5ystii£»aT-^o 

^)/^£K<D7>V*)V^*))\^^<7^m^^lX 

[ 0 0 1 8 ] R1 3 &tf!P« {i-efL-ffliiitCTK^II^X 
tiTv^Sr^-r. 7>-/Pai: LTti, «itf. Kyy 

^ L < lit ->i-)Vi])V-#-)VW£)i<r>7 0 -tu 

iiiVX-ivm ; XH:7-fef-;U«. /n^z;PS, 
y -f ;l^^r ifOC, . 6 7 )\,if,=.)VWz K £ ffl V ^ h 

ZttfX'%h. R 13 &1/R 14 * ? ?4i(C*SE^X(iT-fe 
^ST-*>SClt*W4L<. R 13 Rm 4 *%toWR 
K^T'^5*\ X(±«tr-fe^;P«T'S>l»J»^*^tif 

[ 0 0 1 9 ] R>» . R'« , R' 7 , S.l^R 18 teZtlZtm 

r 17 , ai^R 18 tfznzftm.izfcmiM.Txizi&mM 1 ? 
x-h h z t *w t l < . R 1 5 Rtn i 8 tmz^mwii- x- 

*>&j>\ Xte&lztMMIElrX'S) D . R' 7 a^R' 8 
±tCfcltSR 15 aVU 16 s Ml/ICR 17 5.lffl 18 
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[0020] uwswi) <r){k£®R.vmn)<Mt&to 



[002 1] 
[ft5] 
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[0023] ±Mlz*-&*<7)-fm%MWt%mW<r> 

&mmmimthzb£t*). a<D aidant 
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hff. Zixb<rM%t>*mi<OfflMiz&<£ZtihZ bit 

[oo24] $^>tc, yjij-u-tjymmmz, ??b 

ym£%i8.lx\. ^Bmoik-tfto (9- (o-^/i^* ^ 7 

x-/P)-6-t h'n^i/-3H-dr^yf>--3- i: LT 
i> ffit-f 6 £ t if® e> tiX v * * *\ *^BH£7HL-&ti (c o 

*me>miz&$zti2> zbi> %m%iz%%iz®M2 
\,z^x<nm?mLxhh. 

[0025] *I%BB05C(I) X'mtlhtt&%iA±, +tt 
Kfcv -KftB* t SS*W tRiS LT JR* J: < 

3S(ii)ofl:£ft r 1 1 mm* tm.\^z&isL 

x?x =wm±am& Ltz&mzmzmm- &-n=n-nr 

(I) r*3fl*flS**§fWi» +tt*frTfc*JV^495h 
frvvP, JbJBiCU 0<ofl:£ttfctH &*ftTfc*JVvC«tf> 

TSSVv&ft (emission: 515 nm) &ffrf Sffigfc^fLT 
^h. fct, *(I) X'&ZtlZit&faZ&famSi**? 
MMMzM*)&£itX-®-itmmt%tfimt^ m%&cr> 

±m&(u)(wt£m±&2&xznfc^crm]tzm 
feti zbizxv. &&im**?mmftco-m3tmi: 
mfctizttfx-zz. 

[0026] flSot , *&WlzX 9ittt3*U-IWfcB 

afeswsMStt. sea) T«$*i4fc£»i:-iHfcS* 

b&RfbZitX$(n)<Mk£Vil$:£j$.%-tt. 5*<II)OiT: 

n3tt<?>mfe££frxsit>fcmzfmztiiK%z-$> 

h . ilfiKJCfiSr £ L < ii^ttsfeftTtfi 3 i fc ifiX' 

*. pH $F£L<lipH 6.5- 

7.8 weffl, J: L<«ipH 6.8-7.6 O&BT'ff? 

fcRjt8*i*iki4*v\ mm. w<ottmm%&& 

[00 2 7] Sris, *(I> <nHL^»<D ohW RW 5 
*lffPC*4flte»U:. pH*< 5-8gJg^^TSK^$t 

blxm^&ZbWfttl,^. ZCiz. miltt 3 ATfft 

wr*ii-)vm<?Mt&mt. mymz®%\zw&Lxtm& 



lt MMftmzimg.vm'mm <r 3 

[0028] mmwfcit. mvjtfacmftm'&mz 

mtX'€?ZttfX'Z& (WlUf. Wiersma. J.H., Ana 
1. Lett., 3. pp. 123-132, 1970; Sawicki, C.R., Ana 

1. Lett., 4. pp. 761-775, 1971; Damiani, P. and Bur 
ini, G., Talanta, 8, pp.649-652, 1986; Damiani, P. 
and Burini. G., Talanta. 8, pp.649-652, 1986: Mis 

ko, T.P., Anal. Biochem. 214, pp.11-16, 1993 

it. mm. mmtt lx 495 nm m&oftami. 
515 nmgvmmffizthzbmtLw znxo 

maty 4 w-xmmmzttm-z z t . 1m 

[0029]^, mz^®m%w$iwm%Wt£iz 
it. m<?>-m\Mmcom%zmim<r>&&Tiz'if'>x 
hkw Mmmttxit. mm. mm. *v>. xit 

ixa. -m.mzimftwmzm^zzttfX'Zhtf. 
<mtzi£tx. K&&mzwmtfxzmx?hi)\ mm 
mimtm (mm. mutfrmzt') zWiMLxi,* 

V\ ttisYte&fot LXit N-0, s-o. P-0%t'®%t,z 

tiimizmfeztizw. mm. ptio(2- 7i_;h 

4,4,5.5- TbytJ-M S^VUy-i- ^-df^-3- 

jf^ri^K: Maeda, H., etal., J. Leuk. Biol., 56, p 
p.588-592, 1994; Akaike, T., etal., Biochemistry, 
32, pp.827-832, 1993)&tzlt*<7)?mfc (PTI0O7x 

-)vm<7>?-mzi])vx* i/iv&tfmx ziitz ^ 

PTio&if) . b*)y x->u*xy 4 y***M b\ bU 
[0030] is&t^viY&ifanoh. mam 

*<7)wm& (mm*>ux*i/mo%t') itmzmt 
^t^x-ho. m%iz%%izA¥*jm%<t-mx't> 

h (SCSC^tt^tt. Organic Chemicals Catalog, 3 

2, 1994 tpt^Zim^ilX^h) . ttVYMk 

mt*ti&fci%j£ffliib txm^x tiv^, y#y 
-j*mz%xuzi>cozm^&zbi>x'Zz>. mm?> 
mmzmfeztiz^tf. ^Kb^m^t^-mit 
mmiztftx iu*)Wj±. mt<it\o~~30u^. 
x t )tt&L<mo~~20u : t)i'm%<Dmx'b&zbtfm 

Lv\ ^mV^b'^m^Xit. ^f4*{;iO-20M*;P 

w£<7)mzm\rtz>zbi)W£L\w. -mmzit. m 

mn*tflSMfc£»b &Mz X &5£/tlzT^£>ii t h 
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[0031] 

[Hum err. 4^tjiii«fcJ:osfe»cii#»fc 
mi 

23-*J*+Ar4r — HOT— U V$:ffl48 lZ®M L % 
IW1 SJtC7**JWfcLT*-T-fehT5 K-4- -ho 

wta^ *&rar <%&t Tumm ttz . Rim 

*«*ffl»+Tis^r Srffl v ^x m&mtsito L 

[00 3 2] #J2 : DAF-1 OgBa 
3-7*h75K-4- -bn^7^Kt^/^y- 

n^iao ■ctcsku 2#mk. msmzntxiim 

n^titzT^y^h^y^u^ y^^x^t-f-h 

vvi±k?mfci~hv*;j*tm^xm7ti. zmzis 

[0 0 33] 3-75 7-4- - YU7)V*1'*:4> (3-am 
i no-4-ni tro-3 ' , 6 ' -di hydroxy-Spi ro ( i sobenzof uran-1 
(3H) ,9'-(9H)xanthen)-3-one) 
C 2 oHi 2 N 2 f>7, F-W. 392.316 

iH-NMR (300MHz, DMSO-de) S6.38 (d, 1H, J = 8.6); 
6.56 (dd, 2H, J = 8.6,2.4); 6.66 (d, 2H, J = 2.4); 

6.80 (d. 2H. J = 8.6); 7.96 (s, 2H) ; 8.35 (d, 1H, 

J = 8.6); 10.18 (s, 2H) 

3,4-5/75 y7/U:*l"M V (DAF-1: 4,5-diamino-3\ 
6 ' -di hydroxy-Spi ro ( i sobenzof uran-1 (3H) , 9 ' - (9H) xant 
hen)-3-one) 

C 2 oHi 4 N 2 Ob, F.W. 362.322, 

m.p. 30CTCJa±, 

MS (EI) (m/z) M ♦ 362 

l H-NMR (300MHz, DMSO-de) $5.01 (s, 2H) ; 5.88 (s, 2 



H); 6.05 (d, 1H, J = 7.5); 6.52 (dd, 2H, J = 8.6, 
2.4); 6.60 (d, 2H, J = 2.4); 6.64 (d, 2H, J= 8.6); 

6.78 (d, 1H, J = 7.5); 9.97 (s, 2H) 

[0 0 34] #J3 :DAF-3 £>£B§ 
m2k®mzlX DAF-3*«Sl,fc. 
6-75 7-5- -hn7;M"U-M V (6-amino-5-nitro- 
3* , 6* -di hydroxy-Spi ro( i sobenzof uran-1 (3H) , 9' - (9H) x 
anthen) -3-one) 
C2oHi2N 2 0?, F.W. 392.316 

iH-NMR (300MHz, DMSCW 6 ) £6.40 (s, 2H); 6.56 (dd, 
2H, J = 8.6, 2.4); 6.71 (d, 2H, J = 2.4); 6.72 (d, 

2H, J = 8.6); 7.22 (d, 1H, J - 8.6); 8.38 (d, 1H, 

J = 8.6); 10.18 (s, 2H) 

5,6-^75 J 7)VJtV Jz4> (DAF-3: 6,7-diaraino-3\ 
6 ' -d i hy droxy-Sp i ro ( i sobenzof uran-1 ( 3H) , 9 ' - (9H) xant 
hen) -3-one) 

C 2 oHmN 2 05, F.W. 362.322, 

m.p. 220-230°C. 

MS (EI) (m/z) M ♦ 362 

iH-NMR (300MHz, DM5Chd 6 ) $3.80 (s, 2H); 5.58 (s, 2 
H); 6.53 (dd, 2H, J =8.6, 2.4); 6.62 (d, 2H, J = 
8.6); 6.65 (d. 2H, J = 2.4); 6.79 (d, 1H, J= 7.9); 

7.07 (d, 1H, J = 7.9); 10.01 (s, 2H) 

[ 0 0 3 5 ] M4 : DAF-2 OS® 

4- 7^h75 F-5- -YuW&79l\>mkVV)Vi/y- 

)vim^x. m2tmmzLxw-2 ^saut. 

5- 757-4- ^fn7/l/^l/^'f y (5-amino-4-nitro- 
3' ,6'-di hydroxy-Spi ro ( i sobenzof uran-1 (3H) , 9' - (9H) x 
anthen) -3-one) 

C 20 Hi 2 N 2 O7, F.W. 392.316 

iH-NMR (300MHz, DMS0-d 6 ) S6.58 (dd, 2H, J = 8.6, 
2.2); 6.63 (s, 1H); 6.65 (d, 2H, J = 2.2); 6.75 
(d, 2H, J = 8.6); 7.92 (s. 2H) ; 8.49 (s, 1H); 10.1 
7 (s, 2H) 

4-75 7-5- —YuyfritV^y (4-amino-5-nitro- 
3' ,6' -dihydroxy-Spi ro(i sobenzof uran-1 (3H) , 9' - [9H)x 
anthen) -3-one) 
C20H12N2O7, F.W. 392.316 

!H-NMR (300MHz, DMS0-d 6 ) £6.55 (dd, 2H, J = 8.6, 
2.2); 6.65 (d, 2H, J =2.2); 6.74 (d, 2H, J = 8.6); 
7.59 (s, 1H); 7.73 (s, 2H) ; 7.74 (s, 1H); 10.12 
(s, 2H) 

[00 36] 4,5-^*75 /7/M-l^y (DAF-2: 5,6 
-diamino-3' , 6* -dihydroxy-Spiro[i sobenzof uran-1 (3 
H),9'-(9H)xanthen)-3-one) 
C 20 H 14 N 2 O5, F.W. 362.322, 
m.p. 240-250*0, 
MS (EI) (m/z) M + 362 

iH-NMR (300MHz, DMS0-d 6 ) £5.00 (s, 2H); 5.58 (s, 2 
H); 6.07 (s, 1H); 6.52(dd, 2H, J = 8.6, 2.2); 6.60 
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(d, 2H, J = 2.2); 6.60 (d, 2H, J = 8.6); 6.89 (s, 
1H); 9.99 (s, 2H) 

[ 0 0 3 7 ] M5 : DAF-4 SIX DAF-6CDSSBI 
3-7*h7$K-4- -bnit*7?/i'Kfc4-?DOU7' 

Ao/-/i*j8vvt % m2tmmizLXdPiF-A 

3- 7 5 7-4- zbny?OD7Wt>fy (3-amino- 

4- nitro-2' ,7'-dichloro-3* ,6'-dihydroxy-Spiro(isobe 
nzof uran-1 (3H) , 9' - (9H) xanthen) -3-one) 
C20H10CI2N2O7, F.W. 461.200 

iH-NMR (300MHz, DMSO-de) 56.41 (d, 1H, J =8.6); 
6.87 (s, 2H); 7.03 (s,2H); 7.83 (s, 2H); 8.36 (d, 
1H, J = 8.6); 11.23 (s, 2H) 

3,4-y7$>/y7no7;^l/t^y (DAF-4: 4,5-dia 

m i no-2 ' , 7 ' -d i ch 1 oro-3 ' , 6 ' -d i hy droxy-Sp i r o ( i sobenzo 

f uran-1 (3H) , 9 ' - (9H) xanthen) -3-one) 

C 20 H 12 Cl 2 N 2 0fe, F.W. 431.216, 

m.p. 240«C-e#^U&6. 300 KXZWiHtf 

MS (EI) (m/z) M + 430 

iH-NMR (300MHz, DMSO-ds) 55.14 (s, 2H) ; 5.97 (s, 2 
H); 6.12 (d, 1H, J = 7.7); 6.68 (s, 2H); 6.81 (d. 
1H, J = 7.7); 6.85 (s, 2H); 10.97 (s, 2H) 
[0 0 38] 6-7$y-5~ -hnx?oo7;fc*l/'-lH > 
y (6-araino-5-nitro-2* ^'-dichloro-^' , 6'-dihydroxy 
-Sp i ro ( i sobenzof uran-1 (3H) , 9 ' - [9H) xanthen] -3-one) 
C 20 H 10 Cl 2 N 2 O,, F.W. 461.200 

■H-NMR (300MHz, DMSO-de) 56.60 (s, 2H) ; 6.93 (s, 2 
H); 6.93 (s. 2H) ; 7.22(d, 1H, J = 8.6); 8.40 (d, 1 
H, J = 8.6); 11.17 (s, 2H) 

5,6-y7$yy7on7/^l/t^y (DAF-6 : 6,7-dia 

mi no-2 ' , 7 ' -d i ch 1 oro-3 ' , 6 ' -d i hy droxy-Sp i r 0 ( i sobenzo 

f uran-1 (3H) , 9' -(9H) xanthen) -3-one) 

C20H12CI2N2O5, F.W. 431.216, 

m.p. 190-215°C, 

MS (EI) (m/z) M ♦ 430 

iH-NMR (300MHz, DMSO-de) 54.06 (s, 2H) ; 5.74 <s, 2 
H); 6.61 (s, 2H); 6.84(d, 1H, J = 7.9); 6.89 (s, 2 
H); 7.10 (d. 1H, J = 7.9); 10.97 (s, 2H) 
[0 0 3 9] m6 :DAF-5 

4- 7*h7SK-5- - hp*7fc7^;H!i:4-^onuV 
)Vls;-)V*m^X. W2fc|5|«tLTnAF-5 ^m&L 

5- 75 7-4- ^hny7on7Wl/-fe^fy (5-amino- 
4-n i tr o-2 ' , 7 * -d i ch 1 oro-3 ' , 6 ' -d i hy droxy-Sp i ro [ i sobe 
nzof uran-1 (3H) , 9 ' - (9H) xanthen) -3-one) 
CzoHjoCIiNjO,, F.W. 461.200 

*H-NMR (300MHz, DMSO-de) 56.66 (s, 1H) ; 6.89 (s. 2 
H); 6.91 (s, 2H); 7.96(s, 2H); 8.48 (s, 1H) ; 11.11 
(s, 2H) 

4-T5/-5- - hny;DD7;^l/-fe^y (4-araino- 



5-nitro-2' ,7 , -dichloro-3' ,6'-dihydroxy-Spiro(isobe 
nzof uran-1 (3H) , 9' -(9H) xanthen) -3-one) 
C20H10CI2N2O7. F.W. 461.200 
l H-NMR (300MHz, DMS0-d 6 )56.9 (br, 2H); 6.91 (s, 2 
H); 7.63 (s, 1H); 7.77(s, 2H) ; 7.86 (s, 1H); 11.07 
(s, 2H) 

[0040] 4,5-^7Sy^nQ7;^l^^>fy (DA 
F-5: S^iamin^'^'-dichloro-S'^'-dihydroxy-Sp 
i ro ( i sobenzof uran-1 (3H ) , 9 ' - (9H) xanthen) -3-one) 
C20H12CI2N2O5. F.W. 431.216, 
m.p. 215-220-C, 
MS (EI) (m/z) M * 430 

iH-NMR (300MHz, DM5Chd 6 ) 55.12 (s, 2H); 5.69 (s, 2 
H); 6.12 (s, 1H); 6.63(s, 2H); 6.85 (s, 2H); 6.93 
(s, 1H); 10.% (s, 2H) 
[0041 ] #17 : DAF-2 DA<7)8?it 

-THIg DAF-2 DA£t§fc. 

4.5- ^75 J 7)V* V±<i>*JT±7—Y (DAF-2 DA: 

5.6- diamino-3* , 6' -bis(acetyloxy)-Spiro(i sobenzof ur 
an-l(3H) ,9 f -(9H) xanthen) -3-one) 

C24H18N207 , F.W. 446.404, 

m.p. uo-iarc. 

MS (EI) (m/z) M + 446 

iH-NMR (300MHz, DMSCH1 6 ) 52.27 (s, 6H); 4.68 (s, 2 
H); 5.16 (s, 2H); 6.19(s, 1H) ; 6.92 (dd, 2H, J = 
8.6, 2.2); 7.00 (d, 2H, J = 8.6); 7.12 (d, 2H, J = 
2.2); 7.15 (s, 1H) 

7C5S?##r : C. 64.57; H, 4.06; N 6.28. Found: C, 64. 
27; H, 4.16; N 6.18. 
[0042] mS: VVTV-)V&crm& 

±3&Dm 2-7 x*ntz yft&nn 

3,4-7/ktU*4yhU7 > /-/I^ (DAF-IT: 3",6"-di 

hydroxy-Spiro[(4' ,5' :4, 5) triazoloi sobenzof uran-1 (3 

H),9"-(9H)xanthen)-3-one) 

C20H11N3Q5. F.W. 373.318. 

m.p. 30(TCJ3LL 

MS (EI) (m/z) M + 373 

iH-NMR (300MHz, Acetone-d 6 ) 56.60 (dd, 2H, J = 8. 
6, 2.4); 6.77 (d, 2H,J = 2.4); 6.77 (d, 2H, J = 8. 
6); 7.23 (d, 1H, J = 7.7); 8.43 (d, 1H, J =7.7); 
9.05 (s, 2H) 

Ex. 493 nm - Em. 521 nm 
[0043] 4,5-7;M- V±4VYVTV->V (DAF-2 
T: 3' ' ,6' '-dihydroxy-Spiro((4' ,5' :5,6)triazoloisob 
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enzofuran-l(3H) ,9* '-(9H)xanthen)-3-one) 

C 2 o H n N 3°5' F - w - 373.318, 

m.p. 300X:tLt. 

MS (EI) (m/z) M + 373 

*H-NMR (300MHz, Acetone-d 6 ) S6.59 (dd, 2H. J = 8. 
8, 2.4); 6.72 (d, 2H,J = 8.8); 6.75 (d, 2H, J = 2. 
4); 7.68 (s f 1H); 8.56 (s, 1H) 
Sb*0fcS Ex. 491 ran - Em. 513 run 
[0044] 5,6-7;M-i/*-f V HJ TV—lV (DAF-3 
T: 3* ' ,6"-dihydroxy-Spiro((4' ,5' :6,7)triazoloisob 
enzofuran-1 (3H) ,9* '-(9H)xanthen)-3-one) 
CaoHnNsQs, F.W. 373.318, 

m.p. 3arcjy±. 

MS (EI) (m/z) M ♦ 373 

iH-NMR (300MHz, Acetone-d 6 ) S6.54 (dd, 2H, J = 8. 
6, 2.4); 6.67 (d, 2H,J = 8.6); 6.79 (d, 2H. J = 2. 
4); 8.00 (d, 1H, J = 8.0); 8.24 (d, 1H, J =8.0); 
9.00 (s, 2H) 

tScfcftft Ex. 494 ran - Em. 521 nm 
[0045] 3.4-5;?oo7;M-lHM >hV TY-)V 
(DAF-4T: 3' ' ,6' '-dihydroxy-2' ' ,7' '-dichloro-Spiro 

[ (4 \ 5 ' : 4 , 5) tr i azo I o i sobenzof uran-1 (3H) , 9 " - (9H) xa 

nthen]-3-one) 

CzoHgCljjNgOs, F.W. 442.202. 

m.p! 300°Cklt, 

MS (EI) (m/z) M + 441 

iH-NMR (300MHz, Acetone-d 6 ) S6.97 (s, 2H); 7.00 
(s, 2H); 7.31 (d, 1H, J= 9.0); 8.46 (d, 1H, J = 9. 
0); 9.70 (s, 2H) 

gyci&flc Ex. 505 nm - Em. 530 nm 
[0046] 4,5-i^UD7/M-lx-M V h U TV~)V 
(DAF-5T : 3' ' ,6' '-dihydroxy-2' ' X '-dichloro-Spiro 

([4*, 5' : 5, 6) triazoloi sobenzof uran-1 (3H),9"-(9H)xa 

nthen]-3-one) 

C 2 oH9Cl 2 N 3 05, F.W. 442.202. 

m.p. 300*CtLJb, 

MS (EI) (m/z) M ♦ 441 

*H-NMR (300MHz, Acetone-d 6 ) S6.86 (s, 2H); 6.93 

(s, 2H); 7.8 (br, 1H);8.6 (br, 1H); 9.62 (s. 2H) 

Ex. 503 nm - Em. 523 nm 
[0047] 5,6-x?DD7;k*l'-t>f y hV 7V-)V 
(DAF-6T: 3' \6' '-dihydroxy-2' ' ,T '-dichloro-Spiro 

( (4 ' , 5 ' : 6, 7) tri azol oi sobenzof uran-1 (3H) , 9 ' ' - [9H) xa 

nthen) -3-one) 

CzoHgClzNaOs, F.W. 442.202. 

m.p. WClilL 

MS (EI) (m/z) M ♦ 441 

J H-NMR (300MHz, Acetone-d 6 ) S6.88 (s, 2H); 7.00 
(s, 2H); 8.04 (d, 1H, J= 8.0); 8.23 (d, 1H, J = 8. 
0); 9.68 (s, 2H) 



§ydfcg Ex. 506 nm - Em. 529 nm 

[0048] M9 i-msfflsantxttii) 
o.i m u >mmm (ph 7.4) \z i^m <o d®-2*®m 

(a) \i#xmxmcmy£x*<? hjuz^t. o>) 
xmxmRx/mxm^ti^ti 12.24 (Ex. 495 nn-E 

m. 505 nm) RXf 232.9 (Ex. 495 nn-Em. 515 nm) X* 

(daf-2t) izx vw&ffi&&m&mm\z® 

[ 0 0 4 9 ] fllO : -mcSO&MlZffif UfcaMD 

-ffl\&mv>mm ixsm* no *i^ca*Noc 

M (Hrabie, J.A., J. Org. Chem. , 58, pp. 1472-1476, 
1993)^3 *>N0C-12 (22°C, pH 7.4. O.IM'J >MmWWl 
^X-m-mm 327#) StfNOC-13 (R 13.7 #) 

fc. RJMSfcLTO.l M UyfHHKft (pH 7.4) *Jfl 
V\ (5 juM, 50 /iM, 100/zM, 500//M)<7)N0C 

a^CFClO/cN CO DAF-2£37*CT'RJ5£i*:T. 3t5fe 
ft&WSUfcZmMlt: (fflSSft* : Ex. 495 nn-Em. 51 
5 nm) . tt**H2t«^. (a) Xtf <b) J±*fl 

^ilN0C12 &1/N0C13 S:ffl^fc*^^***LT*3 
0, I, II, III fttflY. MtXtr, IT, III' ftlfl 
V -etl-fn 500 juM, 100 juM, 50 juM St/ 5//M 

coffin*^. daf-2 ^-m^mzMizmf LX h 

i o o 5 o i wn : *o> coit^mco-mitmmm^m 
a 

*(I) ^k^tLt DAF-2 ^fflV\ -StftM^COllS 
38*8:2.3-^75^7^ VVklkKLfc. 37°CcO0.1 

m vywmmen (ph 7.4) fc-eft-eix 10 mmco daf-2 
mmmim^Lx-wmn^wmmzi z>m& 

i& (pH 7.4) fcT^y-CHttLfcGL -IWkfflRSrK 
^a^f^JfiL. HRP a (Kikuchi, K. et al., Biol. 
Pharm. Bull., 19. pp. 649-651, 1996) fcj: OfflftS:* 
*?to ^Tfe^fflSift^Ji. DAF-2 IZ^XU Ex. 495 n 
m,Em. 515 nm; 2,3- VT 5 fUylZ^Xii E 
x. 375 nm, Em. 425 nm L>to tMBKICj: SSJKik® 
*tfofcte**H3(a) Oi DAF-2. O 

{±2,3-^7 5/^7^1^ y^>lt*«:*rt. CKOtgH** 
DAF-2 l±2.3-x75y^7^l/y^it^T^?5fSO 
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[0051] DAF-2 IrVT ^.J-Y~7 9V"s 

tkosm&zoA m vymmmm (ph 7.4) ksjbl 
x. mmmMzmttznmmmuzmmuz. sat 

VWfefcgli. DAF-2 EfefcO 1- 'J 7y-/Wfc (DAF-2T) 
iZ-O^Xlt Ex. 495 nm, Em. 515 nm; 2,3- y'7Syt 

7 ? v v <m.<n h y ty-)vw ( 7 h f y ry-/w 

{COV^Tti Ex. 375 nm, Em. 425 nm b L£. &££0 
3(b) K^cf. 0*. □« DAF-2T . Ote-f7 h r- 'J 7 
V-^««BR*Stt. DAF-2 »ci*-tl> 

h- y ry-znitefttt-*-:? i- h y TY-Mzit^xim 

®<r)%%m&ttix^z>z timbfrX'hh. 

[ 0 0 5 2 ] W12 : pH^aQBfc J: &!SJg^fk 
^(I) CDitSmt IX DAF-2 &tf DAF-55rfflV\ 0.1 M 
•JflflMRR (pH 7.4) iZttl^tl 100;uM OffigTig 
J»tT, — BKbSIX^-lK^S&X^f. 
fKOpHoyyS^fffgfc^Jg*^ l^M fc&6J:3f:: 
»iT«3l5SMEO»g*ff-3fc. 9t3tO«3©ftiWi» DA 
F-2 {COVvCli Ex. 495 nm, Em. 515 nm; DAF-5fcO^ 
Tti Ex. 505 nm, Em. 520 nm btti. &H£04i;:5K 

•t. a+» a* mf-2**si**u o« daf-5^*s» 
^^rr. cwtsma^ daf-2 t>wsm.m® 

IZtS^X&V&B&mifLXmZb* MS. DAF-5 

*W$X% hZ.b imt>frXhh. 
[ 0 0 5 3 ] 01113 : faWm!M^&ZE*h-m&. 

«MBS£iS*U LPS(12.5,ug/ml), INF- r(150 U/m 
I), IL-l/3(25U/ml). TNF-a (30 ng/ml)T'»LT-g! 

tz&. mifi2:DAF-2 DA (M7 , 10juM)$rj§8?Lfc Krebs 
-Ringer-y>-iSii»?S (KRP){C|X0#^. MU&l*IiC DAF 
-2 DA £JR 9 3TC"Cllffl»*U:»s « 
fcffiftU t&ffiSrL-Arg XI J L-NMMA £ig#U: Krebs 
-Ringei-yylMIWRKSJftLfc. iHI&rtOffiEftOli 
««Wk*«3HH»irF (Ex. 490, Em. 515 nm Kit, ft 
$X20) tS^tfc. 

[0054] £05 fcjjr*-. 04>, (a) l£Httft<0 
«»9tSifi£l mH L-ArgSr^tf^ifit-a^L^m^^k 
Sr^L ; (b) (ilg(a) <Oiglfi£l mM NMMA ££tri&fc 

x-mmt^m^it^L (c) (iisw o^iasrio 

mH L-Arg Z&tl%WXW&Ltd&<rmtt.Z*-t. t 
tz. (d) itmSffit<Vtim<7>%MZl mM NMMA £Mfi&iS 

TS»Lfca^M;**L ; (e) nmmtmm^^m 



£l mM L-ArgSr^tf^JfiT-BftL^mcO^iCSr^-r. ffi 
jjrT. ZC0&%j}*t>. DAF-2 DA*J$H8art|:|XO)i*it5t 

[0055] 

KMm t mmx < %m tx m&nm i i > *>-ft£%£4 
wmzyx ->>z5-i%\ ^siiknwmtnmsiz x ~> 

imi) -m-^mmmz j * so > ^k^wcoa* 

«<i> eiit-tftovymt^? Yiv^L. (b) 

Xmz$.m%ftX'£M Ltz^l I ) Oft^ico^^^^ 
[02] -UMUBR4lMfctt#tfc3!C(I) <Oft^5 

toatasMBbfes^LfcBrc**. 0+, (a) &#(□> 

L, 1, 11, in &tw, M^r, ir, nr avi 

V Ji. ZtlZtL 5Q0uM, 100/iM, 50 juM 5^M 

[03] ^(1) Ofl:^!li:2,3-^7'5/^7^L'yt 
<0«K*lt«LfclS»**tBrc*4. 0«K (a) 
S^(cJ:SiSmtK$:tfo^a*^L. Dli DAF-2. 

OJ^^-^rsy^^^^y^mSr^-r. (W ti-K 
*uoi daf-2t . oii-f? i- r-yry-^o^m* 

[04] ^(I) COiti^Vp\mi)iz£&>§ t !££m!& 
m*^L?t0T'J)l). 0+, 0± DAF-20fem$r^:L, 
Ott DAF-50M*2r*-t. 

[05] 1 « <n$m \z#tEt h -m\£m tmfeLtz 

K»$*LfcHTfc6. 0+. (a) (ifHkttOMUKOtt 
IfiSrl mM l-toz*isteftt&XWfcLtz&(W£\tZmL ; 
(b) lilg(a) Oigifi£l mM NMMA ^-irtf^JftT-B^L 
^<0^t;5r^L ; (c) (ilg(b) Otglfi^lO mM L-Ar 
g i&tsmWX-mMUzlkVtiZitZ^L ; (d) fctfjttft 
COMcOlgtfi^l mM NMMA J^tftStfefB^LJt^O^ 
-ft^r^L ; RtX. (e) Ji*^]ig[c7)«)iac7)tgifi$:l mM L-A 
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